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305-150 

DH5!g^AI 418&XI 101S 

KR 

[»S»1 

[£S°J S^S^I] JANG.Woo-Hyuk 
[? D J§^S§] 800707-1690514 
[?S«!S] 702-250 

ch^s^ai gaii 915 m^3xt m&om^. 104-1309 

[^3] KR 
[2S2I33H1 

imm mmm xii42£°i f?soii 21 & ti, ^ais xii6os°i ^§011 21 

li a. maiei § 

EH§ (°i) 

DIMSS] 20 3 29,000 S 

PK*«SfiJ 12 3 12,000 S! 

0 2 0 2! 

[£AH!^S] 7 m 333,000 2! 
'[Ml 374,000 S 

[gfSf 187,000 2! 

[§«ahwj 1. ?i°js[^^xn^]_ie 2.2^2^g xii 2^011 21 m tfagji e 
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cfufl^^- ^cj^ ^ojf ^(Domain Combination)^ #3 <M • ■S" 4 * 3!: ^iL^fl 7]«Hf} 

^ #jr 7>^# ^l^}7l 3 oil}. 

^J±» Xi^Hr ^314, ^"71 #^ ^ ^Ji* o}-g-s}- 

°J44 - ^-Hfl^ol Al-jr ^ ^--o. r^l- cl-^s 2.^^ ^ o. Ji.^! ^14. 

£ofl<y ^-(Single Domain Pair)* ol-g-SRr ^2fl^ ^1#« 0 >^ ^ ^1^^4 

£ 1 

£^1^1 (Domain), ^(Domain Combination), ^^^^ #3: ^-g-, ^^tV #3: *!"§- 7} 
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S-*\]9l 2t ^iL* ^ll^ ^ 3"8- °fl^f ^ ^ *1^{SYSTEM AND 

METHOD FOR PREDICTING THE INTERACTION BETWEEN PROTEINS BASED ON DOMAION COMBINATION} 

£ l£ ^2fl^ -t^l^l 7l«vt!- ^-g- <i^r S-'g-i- 5*1 ^- 5^. 

£ 2^ ^- ^ofl 4^ -£^1^ 2^ ^ <« -£^1^ S.'S. 

5L 3^ ^ ^ofl 4^ ^^^^ #3: 3"-g-# <^*Rr *H3-§: 51*1^ 

£ 5^r ^S- ^-g-o) oi^ <£3^ ^ ^-g-o] &tfj7 ^#-g- cfl 

AVO.^ *V wl£ Hfl<g ^ H^. 

£ 6£r ^ ^"^^^ ^SL *)--g- 41% Al^tflo. c Alt v tTTg 

£ 7^ ^ a}-E- ^-g- ^-g- ^*Kr c-fl ^fl-g-^ ^ ^-g- 

600: ^«J]^el ^JL *)-g- ofl^ Al^efl 

610: ^Ji *i ^o VJ r 

620: 

630: SJ-t-^i <3A>Jf 
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<13> -S. ^"2. ^-§- <=fl^ *1^ E 3 ^ «<HH ^ 3 ^H)^7fl^ 5^1 

o] ^-ofl 7l«>sH ^ <*}-§- ^-l-* «^l^>7l W ^ 

<14> ^ O^ljH A}Jr ^7), -g-J*, DNA ^ *fl*> ^ 

<i5> ^Ej] ^«J]^^ ^ ^-§-i: <3^*1] ^-fr 7j]A>3 0.5. ofl^Hr 

-^^^ ^--g-^] <3^* ^^]^r SL^l^ ^^}JL ^*Hr %o] *V 7M 

ZL ^fO-^ ^l5]^ol ^Ojx)^ ^jc ^. 7}*1 -g- ^ olCf. ZLE^M-, i 
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W f-^l^S] ^£ 3-«fl;g ^iL°l %^^r 7>7^ ^H^H 71*1 

^ ^4 7l^# ^^oll JiL4 o. ^ Al7lJ1 

<17> ^nV ( ^2fl5] Stiflolofl 7l«V^r #51 efl^ ^ 

3|-g-ol -5^30.5. ^-^^ t£<£ ^-(single domain pair)^ ^^-ofl -S-^^JI 

ul^^l ^}^4. 2fli4^ s&S- ^-g-°11^r ^ -£^1^ ^ 

*11 £^^1-^ igol-i; §1-711 514. 5.^-1- ^H^>7l ^«H^^r 

5Lv\)9l ^ tg^ofl %H^1 ^Dl ^«J1^# ^M^l-JI $Xx= S^^V^S. ^- 

711 ^S^M ^-g-* ^4. 

[^ol ol-ji^ is}^ 7}^ -Ml 

<18> tr^o] 7 |aV ^-Btt^ ^ ^-g- d\}^ 5L*£_°] 7V^1^ *fl <^M3 # ^*>7l S]*}^ , 

^ li^H^ cl«l^ S.nfl'Sl £^11^1 2: ^-(domain combination) # 

<19> ^*\, ^ 43^: A o V 5L ^--g-^1 <3^# ul^l^ t}-E- i^ols.^ ^jfy 

^15L If^lS -g-*M ji3l*H ^-ufl^^- ^ 3]--g-^ Ji4 <A}^ ^ ^tt 
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<20> £ m^S} cfs. ^sfl4 7l^o) ^,5. a 5 o]| a] (scoring system HI 7|tiV*V 

i3»l (score) ^l^HrHl , ^ 3"g- 7F5^°11 cfl^V ^-f- ^a^o. 

<21> £ 4^- aj-g, aj-g- ^ a] cfaj^ ^ 7>^>7fl 

^ ?M4. 

<22> ^ M^o] £ t}3 S.^^ ^r-g-o] ^ O.^ <>J44 ^MH^ ^ 

^-(Random Protein PairHl ^7>3-°S A}-g-f- o.s*| , ^4 ^SfrS.* fe^l^ 3 

°i4. 

<23> ol^HlA^ £Dflo] S ^cq ^^HjA] #^4 Aj-Jr ^-g-* ofl^Hr ^ ^ ^l^^-i: 

^2:*H ^Ml*>7fl ^#4. 

<24> £ 1^ #ZJ|4 Aj-J: *r-g- oflSf £A]*V ^o^. £ \o\] 

Ai ii^ 44 ^o], cj-aB^-^-uB^ ^ ^--g-o] ^.^^o.^ ^ £"11*] ^(single 

domain pair)4 ^ofl 4*fl -fr^^cfji ^efl4 y>Ai^ Aj-jr =.^3 o. 

2. ^^r^r £Dfl^l ^(Single Domain Pair)4 <§^«fl 4*fl ^r^^Hr 7}$<% 7]^ % 

*14. £ 2f4 37fl4 271)4 ^ £~ aJ-^ ^--g-^ ^-f, #*fl 

-tfS. ^r-g- 3E>fl°] ^"(Potentially Interacting Domain(PlD) Pair)-i-§- Ji^^r^ &4. 

<25> 4-§--°S, t^A] ^o>5f Jl ofl^ ^^*>7l ^ofl ED flo] ^ ^-(Domain 

Comb i nation) 4- £nfl°] ^(Domain Combination Pair)4 7fl^-§- ^ ^^*r4. 

£nfloi *r<cr*l i°U°J 2:^- dc-pairS. S7l*>7l^. tr4. 
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<26> % p7\ SLu\)o]^. 7}*) 3. olcfS, 5Lofl^ ^] *j- 

^ ^ olfe £€- 7>^ ^)°d =L^°] €*=h ^71^ ZL-f-g- sfuf^ 
H^l^l* #2=*1 i^rxr *Vcf. ^, c^*] ^ 5L-E- 7>^tr -£^1^1 

<27> 

oWp) = Poweridomaiiip)) - 0 

l] 

<28> o^7H^, domainip)^ (protein) M-^vflc}. 1]^HH 

SL^l, s^o] 3E.«n^l sj-^^l p(A)ofl^ -^*K 0 )-g; «fi ^olcf. 07> 

aflT^H-S. /? 7fl^ ^3. 4= n^oJA 7}X)JL SX^, 2 n ~\7^9\ £>D°] <£°\ 

^ 3]-g-^ z|- ^a-H^s} >£Jl. z*-%r2) ^.A^- n^^r. °1 ^3:^1 

q°/M SLB 7}^^- i^]ol ^ i£o\ c^o.^ ^-cf 

<30> dc-paitip, q)={<dcl, dc2>\<dcL dc2>E ddpMdq) or ddq)*ddp)) 

l^n^ 2] 

<31> ^, ^ />, q7\ AA n, m7^2\ 5L*fl<?]* 7>^J1 ^-f, 2*-l, 2^17^ 
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<32> S 2^ ^r^ofl 2:^- ^ ^1* H*T* ^°14. 3E 2<HHtt ^ 37fl2f 

(Potentially Interacting Domain Combinat ion(PIDC) Pair)l~8- iL^Jl 91^. 5- l^r tfl«T" 

*H, s. 2^ 7l# iJ-^HH ^V-g-M'a £^1^1 #71*1 ^4 5^1 <y s^- # 71 til «<Hi 

21 *>°13# Ji^^cf. ^ <?lel^Mr ^Ji7> ^r^M ^s^, 

^£-*l dc-pafrs% ^#*Rr 7>^^- ^ o.s. ^#€4. ^tr dc-pairs^\ 

3 3"*] ^^^>7l $|3H^r 3^ 7>#*1 (weight) ^7} nfl^ f^lL^ 3 o.JL °1?H1 
^tr 7HltV *#s>7lS. tr^K 

< 33 > £ 3^ ^- ^ofl 4€- 3-§- ^ U-'SH ^-S- 7 A°] 

4. 

<34> -a ^oflAi ^}o>^ ofl^ « 0 >ttj^ S7 fl ^4*Hr ^^15. ^SRr 

4^0.5. &4. 

<35> afl^ ^Ul JtJ.^^- CfAl A) 7fl^ ^Tfll- S^tj-.. ^ Wj *fl #741 (S310HH ^ 3j-g- 

°1 ^Sl^l ^^(ol*>, ^(Sfe 3.^)4 ^ ■%-<>} 

^J£4 ZL #^ ^#tr4. °1 ^JiL*^- #^ ^"1- ^(Appearance Probability 

Matrix: AP matrix)^ *el^ Bfl<i ^ofl ^^cf. 
<36> if aj^fl ^-74l(S320)<>ll^i^- #^ aflt^ 7l 11 c+HJj^-cl»-!j^ #JL ^% ofl* 3j- 

t^J-fr °1 5J-#^]^ "1 ^# i^>7ll 51^ ol Aj--^ ^tfl 7>^5L ^ 

(maximum likelihood estimation)^- ^-g-5>^ ^^4. "W^ -*fl <S*fl #74l(S330)ofM^ # 
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Jl ^-§-°j <£s^ ^ ^--g-°l ?A°-S. ^sItt £ 

<37> JjL sHHHir ^ *5L°\} 7l3^H, ^tffl^-^-afl^ ^ 

<38> o]t\, £ 3* %^ A ^ll-^H ^-8- ^Ml^l ^^^>7lS. tr4. 

<39> #7fl(S310)ofH^r S.v])o] ^ S^-g- ^Al^-Cf. ^ #7fl<HH^ #Jr ^ 

€^ ^"-8- ^^^l ^o.^.-^ #^ Si IE 

(appearance frequency), £.5.^ 2.^i=HH ^3 £"fl«?] S^M Sl£<Hl 

^-^1- t-lHEi ^-§- -^*H #^ ^"l- y fl<l (Appearance Probability matrix; AP matrix)* ^p- 

<40> ^o}>0 njtifl^ ^3- ^^-oflAi, y^fl^ a^s tf-E ^^{pi, /wW &-8- ^fl, 

€- 2^- {tfci, cfc^, fl^}* ^-^rTfl £]<H, /zrby-/wAP tifl^l ^£tf. ufll^ 

^ ^Ji APij^r ^^^1 # ^tHH 5- ^ «/c a , </c^> #^ ^"1-1- cfl^W. 

<4i> Wr^- tifl^* n>l-7l ^5f°i, ^ 7>^^1 w]£(WF: Weighted Frequency) afll* ^ 

*i ^tr^r. °M ^ ^ M-BfMH , yfl<gcq z| dc-pair% ^ 
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Wab^ ^&<a, t»$\ 7} it*) #^ ^l£(weighted appearance frequency)-!- 7> 

<42> 

WFab= £ 1 

For all protein pairs pj\qj 

\dc(p,)\x\dc(qj)\ 

s. t. <a>b>edC' pairfpi, qj) 

<43> 1 



^, de-pair <a, Zz>« 5L^*Rr H-€- * </>/, «/>4M l & W x l A W ^ 

3]^ ^ Tfl^tq-. 

<44> 3]# {<A,B>,<A,C>,<B,C>}3, ^<H*I # ^ ^^o]o] d A 

= {ai.a?}, dB = ibJ}, dC = $1^ <*1H 3-§-*r^, £^1^1 2^- 

<{bl},{a2}>£- dc-pair(A,BM*\^ #^}JEL5. ZL l/( I </c(£) I • I dc(A)\)7\ ^cf. zle]ji 

dciA)={{al},{a&,{al,a&}, dciB)={{bl}} , \dc(A)\ =3, |<fc(5)l = l°ls.3. f ^^^^S 
l/(lcfc(£>|- Ififc64)l) ^ ^ 1/3°1 £4. a o^^-S WF Hfllfil H-tEt Ail-* Tfl^ 

5£4. WF «fl<I°l a^sj ^ofl AP HH^sl %±. &<>] Tfl^V^r 4-8- [«r*HI 4M 

<45> 

APij - 



4] 

<46> ^, SDflol 2:^" Hfl^ SL€r ^ Ci*} SJtAS Q£l ^nr 0 ^ #^ ^1" »ti 

<47> olSf £o] <£o^ H fl<go] zV <^ ^ £^0] 2:^-0] sfl^ ^-^H 
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ol 3-°^ ^3^r S-^l^l # %^°\] tfl*M AP wfl^^: ^ 

^ wflt^ ^^^1^1^, ^Hfl7> 3f lJ*m sJiLfe 

3^tt ^4 ^-nf. 



<49> ^r; ^VJr ^-g-ol oj^ ^O.^. ^E}^ # ^^-AS-^Ei <g <H*1 AP «fl <I 

<50> Api ; >£Jr Ol ^ C+WJ)^ ^ ^O.^.-^ ^c^x]^ AP H}]<1 

<51> AP C : AP' nAP r 



dc-pair% nfol ^s>^ ZLf-o_^L ^ & o.^ A P ! , AP r , AP C 7^-^ o]-g-i5}a} 

^- category)!- ^ &X| AP' tifl^ ^-ofl 14^14^ dc-pair^ AP j 

dc-pair ^W=K ^-^-S, AP r dc-pair AP C tfc-^/r 3^^. 



<53> C}t^^ ^7ll(S320)ofl^^ ^ o^cHH <^^^] ^ 7 fl£] tifl^-g- 7] , ^ 

3L ^--g-g: ^afl^ # <A,B>o11 cfl*V ofl^Hr 3}- o) ^ , SJ--|-^H1 
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<54> ^-tffl^ # <A,B>^ E 1 [*r*H 2]» °l-g-*H, o]s.o^ ^jo] 3.^- dc-pairs% 

dc-pair^°I dc-pairs -^^Hlfe ^ 7 fl^ ^^7> Si^.H.S., zl 

tg^ofl trfsj- cf-g-jzf ^o) dc-pa/rsWr ^-frW. 

<55> 

DCc<A,B)={c/c-pa//- 1 dc-pair^ dc-pair{&,B) and appears in AP C dc-pair space) 
DCr-cCA.BMffc-paw- 1 dc-pair&dc-pairiKE) and appears in {AP- AP C } space} 
DC/-c(A,B)= {dc-pair I dc-pair^dc-pajriA.B) and appears in {AP S - AP C } space} 

<56> £4^ AP 1 , AP r ^^HM dc-pa/rU, B)7> nfl , z| <^ ^HI^bH 

#*Rr*m iL^^^f. £ 4^a-^ ^ dc-pair{A, B)$\ ^ ^1-8: ^ 7} , A , >4 S. 3.*]%. 

4. 

<57> APc dc-pair ^*HM «v^s]^ B) t^oi ^0.3. ^ ^ 



<58> o] a-^-g. Z3C c( y 4 / #) 7 > AP C dc-pair ^#<^ ^-^^ # <A,B>7> >HS. 

<59> 

P(X--\\DCdAM = p(X = { )P(DCc ( A , B)\X = \)+P(X = 0)P( DO( A,B)\X = Q) 

i^n^ 5] 

<60> ZL^Jl, r\X=l), fKX=0), r\DCc{A,B)\X=V>, r\DCc{A,B)\X=0)2\ A^A QA . 
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<61> 

pca>d - 



PCY=0) = 



k ■ I M ■ £ W ) 9 + d - k) ■ R loiol ■ Z( AP/ h 

'a-k)R ttml Y d (Ap;) ij 



k ■ • Z(AP; ),+0- k) ■ R^ ■ Y,(AP,' ), 

i.j U 

P(DCc(A,B)\X=l) = |DCc(A,B)l ! *K h 

P{DCc(A } B)\X=0) - lDCc(A,B)l! (AP R C ),j 



ojc^-jT ^§5^ ^«!lJ ^-C. S «-E^ cfc-/w/r ^^># H-EHICK Itotal^ Rtotal^ #JL 

q-^uflcf. ^ X\<&7§^ I tota ,4 R total ^ l+^vfll^ oi ^^>7fl 

<£ ^ a^tfl 7>^£ ^ (maximum likelihood estimation) -f-SH 

<63> KDCc(A,B)lX=l)fe APi DCc(A, BH dc-pairs 

3L, KDCc(A,B)lX=0)^r APr^-^l^ DCc(A, B)°fl ^f*Rr dc-pairs $^°] ^o]t^. 

APj c ^ AP R C ^ 3-8- °1 Si^r </c-/W7> A o V S ^-g-o] ^ 0.5. ^B^ul 5U 

^ cfc-/w/r *?H|*1 AP 1 !- ^^l^tj-. -g-^l-Tti, Xi-c(A.B) cfltf-fi-S. °i<^^ 

<64> PLX=1 \DCi c{A,B)) = 

P( Jf = 1 )P(DC, - c(A, B)\X = i; 



6 ] P(X = \)P(DCi-c(A,B)\X = P(X = 0)P(DG-«(A.B)\ X = 0) 
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<65> I\X=\ iDCi-dA, B) ) = 

<66> p(x = 1 )P(Dd - c ( A, B) | X = I) 

p(x = i )p( Dd - c (a, b ) | x = i ; + p(x = o )p(DCi - 4 a, b ) \ x = o ; 

<67> <fl RX=\), fKX=0)^ AA 1, 0^1 S\o] 2)^^0.5. <£°)x)±r ^-1-^ lo] ^cf. 

5] ^ 6]# ^l-g-s]-^, DCcU£) dc-pairs^Sr (A, B) #3 #Jr *h 

^(Primary Interaction Probability; PIP)£- tf-§- ^=H1 ^^H ^l^r^^. 

<68> 

PIP(A,B) = 1 - ^7 (1-P (X-llDGcC4 7 B)) 

7] 

<69> ^^(S320)^l^ PIP [^r^7]ofl HfEr ^-g-o] oi^ cj^^ ^ 

3± %°S. #^=1 ^ ^^-ofl rflfr PIP &-g- Tfl^ ^ SW^l S330 ^ ^7j) S340). 

M PIP ^ ^ 0 1 ^ ^ofl <^°.5L «fl^^- ^ 

<71> o^cj aJ-s. ^-g- ofl# ^7} <*<^l°i, o] »^o]] cfl*V 2-7HU3 ^ 

(two-category classification) 7)^ 3-§-°l 7}^}^. ^, <3°)3. ^<H*I ^1 tfl*r 

^, =L^o] AV^ ^-g-l; ^-X] o> ^ cxfl^s>7l ^SflA]^ ZL cl-«fl^ *%*\ PIP &o) C^- ^5. 

°fl ^rfM» ^^*fl°> trCf. 2-^>Hflji^ ^--fH two-category classification)^ 7]^o] 
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<72> ^BflSAi, < A( B> <%9\ ^S. 3-8- >M- °\)^\7) DC(A,B)» 

JL, [^AM 7]^- °l-g-*M PIP(A,B)«- Tll^cf. <A, B> *a»^ ^ A& 

<73> P(X=llp=P/PfA£» = 

/> (X- 1 ) P(p = PIP (A . B) \ X= 1) 



o1 /* ^fr - PIP(A.B)\X=1) +P (X=0) P(p = P1P(AMX=0) 

<74> <^7HH, ptfw;, W-^A P(p=PIP(A,B)lX=l), P(p=PIP(A,B)lX=OX= A A 

<75> - 





J^CX^O) = ». — 

22 freq? 



<76> 5§Sl^tf. 

<77> K^=l)^ # # ^ ^ tfSL ^-g-o] olcfjl <£3}*] #2} ti)^ Lj-Ej-lfl^, K^=0) 

2f freg,y^ AA PIP?% AA^ oj^*] ^ofl #^§>^ P/Pj** 

7}^m A J-s A%°\ SlA^. ^A±t #^*Hr H J£°m. a*v, ^ 

^-Al 5]^ 3*4 
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<78> P(p=PIP(A,B)lX=l)^ 5£xr S. ^ vfl^l^H P PIP(A,B)7> € 

§^-g- ^ol^-cf. o^l, P(p=PIP(A,B)lX=0)^ ^S. *]-g-°l ^S)^ ^ 

°IH p ?M PIP(A,B)7> € ^1^. PIP(A,B)*M: ^ 

S-^jcl- vflofl €r*ll*r*l ^ ^S. $1°], o) ^^-ofl^ a}*H] a}^ oVofl ^*fl*Hr p 

<79> ol^A^, ^6fl nf^ ^o>^ ^1^- wV^-i; 3^ ^r^m^l 

^, ^ 27flS] # 3H^» ^til^cf. Aj-Jr ^-g-o] <^^^1 ^-tffl^ # 

DIP cflolE^yflol^ (http://dip.doe-mbi.ucla.edu) 51 JL5.(yeast)<*IH # 15,1747fl^ ^ ^ 
-g-o| ^.jl^ # (jL2.(yeast)20030202.1st)-§r ^<HI , *r-8-°l 

-H ^S\±= ^^. 7 > <£3^ # ^^°fl^, ^ ^-§-°l ^ 

PAD(http://www.ebi .ac.uk/proteome/)(R. Apweiler, M. Biswas, W. F 1 e i schmann , A. 
Kanapin, Y. Karavidopoulou, P. Kersey, E. V. Kriventseva, V. Mittard, N. Mulder, I. Phan 
and E. Zdobnov, Proteome Analysis Database: online application of Interpro and CluSTr 
for the functional classification of proteins in whole genomes. Nucleic Acids Res . , 
29(1): 44-48, 2001. ^#(4932.SPC)^r^^. ^» ^^M, %3L *f-g-<>l & 

^ ^AS ^ ^-M^r *f-g-°l W ^ ^ ^-afl^ *fr 

-§- ^ti)s>^r4. zi^ofls 1-^>J1, ^ <LH1 ^-g-°l 5£tt 

*1 A o^^ ^fM^f. D Jr^ 3*fl # <tHl ^f-g- 3^ # 



30-17 



1020030056947 QA- 2004/1/14 

<80> o}^°) ^ 2 7fl^ ^-i: ^wltb M-fe, ^ %&*\- 3# ^JlS i4¥ 

ft 4. ^j^S #5: &-cr 3°.^ ^*fl #3 80%* Af-g-^ nfl, n 

Xn 3.7]£l AP 5 ^ m>hi 3.7lsq AP r °l ^s)£t}. £. 5fe ^-g-o] ft^ ^ o_S ^S^^l ^ 

^Jl 3-g-°l o^cfji ^H)^ ^-g: cfl^o.S. tb AP «fl«i Q±. ^if Ji^JI Si 

th ^*fl nq-s. ^Ha-^, AP'sq- AP r ^ 3.711- zj-zJ-_ 13,000>§,000J13. «H ^ 

<81> 2| Hfl^o] £L7l^ *fl-f M^L, Wfll^ ^ lit^- #^ M-^71 nfl^l, 

Jl^Sl ^ JjL^l- nfl ^c. ^hs-ojtq-. ^ ^T^H PIP^ 711 "fl 33"$ ^ 

<82> AP 1 , AP-" «fl<I°l <go^ ^ofl^ 7]-!: ^-§-*H PIP ^ fit T 91^. 

5. 5<*(M ^-g-o] ^jo^. ^.ZLSl ^°1 £-3L(A)£r ^>JL sj-g-o] 3 o_ 

S ^^Sl^r # ^^j-Sl fl(B)t M-Bj-^cf. 21- ^ol pip 0 ifl*l 1 X[o}6\] ^ 

4=1 <H ^ltr*}. #3: ^-g-°l iLJi^ ^21 pip ^1-^ tfl-SjL-g- 1 7\v\o] oio.nl # 

3)-g-ol &C1-JL ^^£l^ ^fij pjp ^o. o i-^ofl <H*l*h}. ol^J^- pip ^ol Al-jr ^l-g-ol 
iiJlsl ^c+j4 #Jt 4-g-ol ^cl-ZL ^^£l^ M-¥tt f^l-(classifier)7l- ^-§- 

4B}\fii}. PIP &2l §lf nf^tl- 2-^>tllJ15l ^-^(2-category classification)^* ^-§-^1" 

^ f^-^ ^ ^^f. °17H1A^ ^ ofls. 1^0} o.^^- ^A>^7l [^*>^1 9] 3M- 

^l^Sl-^ ^g-£: hybrid classification i^rsVol f-^-*?- ^ ^l^l ^>-g-s>«tq-. 
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<83> , 

Pie) - Z^MitApUp*} 
v.ju-ir*=rirj\ 

1 1 m 

9] , - 1 

<84> ofl^ ^ a e )^r ^ ^ PIP & 6 1 S^Ife ^-^7> aJ-§-^ #^*M}. 

2.^ -frjL^-g- Efl^H*>7l wflol^ fp^KBayes rule)# ^H** ^°]S. 

l- ^3*rS4-. ^-g-°l « £4^ ^ 

(learning set)* °l-g-*M, 3«1 «J4A5. EfliB^^ JiStt^-. ^-§-°l # 

#*fl ^ f 1 80%^ A>-g-s>^* nfl 90%^ ^^(sensitivity)** °J= 

80%^ B.o]>y (specif icity)°l ^ofl v)z}a) 6fl4f^ ^^£7} 7fl^£] 

<85> ^ 7 fl ^-g-o] ojcfjl JiJlSj ^-tifl^ # ^cjjrj. ^ ^ofi^ ojo^^ 

^}7] o]^^)uY ) M. «V^5] EflAE ^- nfl, ofle^ cflo]E^ g£r *r*l ^ 
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71^- dc-pair% *fl^ €~iT» PIP^]-§: ^\%% TiL*t 

^ -afe Al^Efl(600)^r ^"1- *]#^-(610), ^"1-^ ^^-(620), 

<S^Pf(630)l- S^-W. 

<87> ^-1: ^ji ^*<Hf(610)Tr aj-8- ^-g- SL^^ 

<?] 2:^1 #^ Sj-1- ^Jife #^ ^1- flfllS ^Sl£U, A o v 7l #^ ^-1- «fl1^ APij^ 
[^tsH] 3] ^ [*r*HI 4H ^ 9X^, °H1 *fl^ ^ A d^^ <£*)2\ 

<88> S^l-^ ^^-(620)^ 5Lv\}9l 2^ #^ ^Jl# ¥ 

^ol Aj-jr *j-g-^ sj-l-^# ^*>7fl ^f-^H ^Ml«3r SMs} ^aI^i^o)] 

<89> <^aV«-(630)^ ^€ ^ ^^©l ^ ^fr-fr 

€4. «^ ^^(630)^ ^71 ^-g- s^i-A]-§; ^ *)-g- cf«n^^- ^ 

^€ #3: 3-8- ^<H# 3-8-*H n^r^ ^JL, A o v 7l 
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^ ^-a- 3«H ^1*1 ^^SlZL ^s-ol^M- 33f3 ^^^Hl 

Tfl ^l^H 7>^*V ^<|} Sicf. 3 ^3 ^ 7>^ 7141=- uflaflSl ofloflfe- S>2= 

c]i3, #5.21 c^a ^ 7;>7l EflolH^ ^ "II 31 (magnetic media), CD-ROM, DVD^ & 

^ ^(optical media), {HMlag ^3.(f loptical disk)^- AA~% n fl*fl 

(magneto-optical media), ^ f-(ROM), ^(RAM), t-afl*] *fl:5Le] ^ ^ 7-] 

olEl ^2: ^-i- *l^Hr ^JM #^*Kr 5LW^ # 5&^r ^Md, -f^ *} 

3 ^n> o>u|e}- olEiHelEi ^~8: *1"8-**H 9\^M\ ^ ^ Jl^- <£o] =IEL 

<9i> 5L 7-^ 4^ A o V ^ °fl^T "o V ^* ^*8*Rr cfl ^fl-g-€ t 5U^r U-g- 

3^ ^1^ ^« « £ olcf. 

<92> ^-ffEi 3J-AK700)fe ^(RAM: Random Access Memory)(702)4 4|-(R0M: Read Only 

Memory) (703)* 5E^>fe ^ #*1 2J- ^r^- o]^ H5.^H(701)S 3L^Vcf. 5L 

S^H(710)^ f^al^KCFU)^. 1-^71^ *>4. £ 7l#£-°HM vge] <£3^ 

l-(730)£- cflol^(data)Sr ^^(instruction)* #« 0 V ^^S CPU°fl ^^>^ *r 
^(702)^ ^^^.S. r-llolE^ oj:« 0 v^o. S ^^Kir cfl A>-g-^r^. ^(702) ^ 

#(703)^r ^E| 7P§- nfl^l^ olttltb ^EflS *r 2*4. cfl-g-^ 7l^^l 

(Mass Storage)(704)^ <£« 0 v ^-°5. H^H (701)2]- ^7>^o] c^Ei ^ ^-g; 

*fl**M. 3^f3 «^ 7>^- 7m nfl^l] ^ oltt|^. - olcf. cfl-§-^ 7l^^l 
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(704)^ ^ZL^, z\]o]b\ ^--g- ^Mrdl *V8-=M, ^7l<>R>*liL4 ^£7} ±& 

*}E.r)^3.Q ^ ^7)^^014. CD #(706)4 G£r ^ tfl-g-^ 7l^^ 7 > A>-g-^ ^ 
£ 5U4. M. -MM (701)^ al4^. H^Ei , 4-f^, 4°l3.3.£, e!^h4 

^ t^#3H, 4^ ^-71, 471 HLtt EflolH ^71, SEfe ^71 °J47l, 

714 ^1€ °J#^^1^ ^r-gr 4M- 9Je) 5)1 oi^(705) 4 ^ 

^4. 4*l^°-3., ^14(701)^ ?Je14 o 1^(707)1- -g-4°l ^ 

uHH^H^l 9i^€ ^ $i4. °l^t!- 43=43- 91^* ^-*H 

^ 514. A J-7m 4*1 ^ £^ 4^3H 3? ^HHSlH 7l# £-43 ^T^HlTll ^ v 

<93> 47^ 4^?-)H #*1tt ^-4# ^^^>7l ^sfl 44 01^4 ^hs?1H 5-1: 

s.4 4-f-sl-s.^ 4: 014. 

<94> *l#4*l £ ^°11 ^ ^ ^HH ^r«H -M'SSI-StS-M-, USH*! 3!<H 

4*1 ^ ^£ 4°fl^i^ 7>4 ^^o] 7>^^ -i-^°14. 

<95> ^4 H^i, A^t$Q ^AHHl -5^44 ^Sfl^A-l^ 9151^, ^#*Kr 

o>u)4 01 ^^oi ^^4 -g--^ ^ # ofl ^tj) ^44 ^4. 
Jl41 

<96> JS. 4s^ j ^o. t,)^.^ A^oj ^SLS\±z 4^ 4^ 4-8" ^^-i" -§-*}*l 

£ *1£- al-g- ^ ai^s. 4^ 4jl 4-g- °fl^°l 7}^s}n}^ jl4» ?i-8r ^ &4. 
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<98> -g- UfS^ ( t£X\# vflofl tflfl-s. ^-^^ tfl*(H 7}^* cfl^ 

3. #-S-*l #^^r ^^>J1 3^*Kr cfl ^ ojcf. 

<99> ^dfl ctJ-STg, Pjx]^ c}«fl^ofl cfl^- ^^Hr 34 ^ -S"^ *H 

<100> £ tiMgofl 0}-=. ofl^ -t^- ^#^>#o] ZLl-Sl ^-°MM -n-A>tV n 

%JL £fS <>l-8-^ 

<101> £ ^ofl CtJ-s^, ^-Mfl^^V AVjr ^-g-ofl nj*^ cfS £^o]s.o] 5. 

<i02> -g- ^o\] 42.^, ^r^^^> &^§: 3 .2-3. <^^^ ^ 

(Random Protein PairH] cfltt ^iL» ^7}^°.^. A]~g-SM SM-^ ^ cfA] o]=- 3 

<103> £ ^ofl ^ i ojo^s. ^o^]^ ^-lafl^ #Jr ^-g- # 4=^*1 
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1] 

<#2L *}-§- 2-^#*K »]^JL ^-g" #^1^ 3-^3 4 ^cfo. S «.^ 44 <d 

^ s-^ £^l<y #^ 2J-1- ^JiS ^#s>Jl 4^-s>^ #7fl; 

^"71 2-^-^ ^ ^ ^Ji# °l-g-*H ¥ # U -M°1 4-g- 

^*Rr #31; ^ 

^"71 SLsL^n ¥ #^°1 4-§-^ ^*Rr #31 

« 3L#«Hr ^SLS. #«J^ 4-g- ^l^o V ^. 

2] 

7>#*1 «15L tifl^-g- ^*Rr #711; ^ 

-^-71 7>^*| #51 til) 1^- 71 2:3. #^ ^# tifl^^ ^sHfr #711 
1- i^V^r 3# ^0_ig. <5>tt #«1^^ -#Jr 4-g- ^l^ u o V ^. 

3] 

71 #^ ^"1- tifl^^ APjj^ 
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WFab- y 1 

For ait protein pairs pi. qj 

\dc( Pi )\*\dc(q } )\ 

s.l <0jb>edc* patript, qj) 

s. ^^sq^r ^-^.s. °fl^ ti o^. 

41 

^1%H1 SU^i, oio^o] - cj^^oi ^ ^i-g- ^*Hr #7] #31^ 

#*J!^# SL^^l ^Iril: #7l SJ-#^^ ^SRr ^1; 

#31; ^ 

^ £31 

1- 3^ *V*r ^"J^fil 3J--8- <^ y o V ^. 

5] 

#71 ^#=1 £Dflo] #^ ^-1- ol-g-^H " #S ^"-g- 
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^-7i 3^.*] <y ^ ^ s&s- 4-§-^- ^*Hr ^-i-^ <s 

6] 

^14*oH1 &oW, #7) ^-1-^ 

^7l ^£ ^2. *J-g- <$7] #JL *J-g- ^ #7l 3)--g- ^-aB^ 

1-Al-g- oJo}o} -o^^l cj«fl^^ *J-g-SH ^}JL, #7l 5.^2] «>%O.S. 

;go} ^ ^--g- 
7] 
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[il 2] 

S Oil » (PIOC) 
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[5L 3] 




ewj§ e|2| A}g xtg m ig 








9 *Kt SI 19 



-S320 
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[51 5] 

BE 



' -or 




m m si 

(Log scale) 



[51 6] 



1§¥ (620) 



2<y¥ (630) 



mm §m »s¥(6io) 
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